INTRODUCTION
Onshore Cenozoic deposits are rare along South Africa's west coast, as a result of erosion from the interior during the Cretaceous and Cenozoic (Dingle et al., 1983; Pether et al., 2000; Roberts et al., 2006) as Africa moved northward to collide with Eurasia (Hendey, 1983) . Africa was later separated from Eurasia when the Strait of Gibraltar was flooded during the late Miocene transgression (Hendey and Dingle, 1989; Potter and Szatmari, 2009 ) and was subsequently followed by the early Pliocene transgression (Hendey, 1981) .
Thirty-five kilometres north of Cape Town and ca. 90 km south of Langebaanweg (a Mio-Pliocene site) is the early Pliocene site of Duinefontein (Koeberg) . This subsurface locality, discovered in the 1970s when foundations for the Koeberg Power Station were being dug, extends to about 10-12 m 2 below sea level and contained a rich fossil marine fauna (e.g., sharks, cetaceans, seals and teleost fish [vertebrae, teeth, scales and spines] ) (Rogers, 2006;  Table 1 ). It also produced other fossil taxa including ungulate, lagomorph, snake, turtle and penguins (Rogers, 1979;  Table 1 ). The pinnipeds are represented by a single femur that has been assigned to Arctocephalus sp. (Avery and Klein, 2011) and other fragmentary remains (personal observations).
This study focuses on the cetaceans from Duinefontein (Koeberg) consisting of mysticetes and odontocetes. A comparison with Langebaanweg to the north will give further insight into the cetacean community along the South African west coast during the late Miocene to early Pliocene.
GEOLOGICAL SETTING
Just inland of the west coast of South Africa is the Zanclean (early Pliocene) locality of Duinefontein (Koeberg) (below the Koeberg Power Station) on the farm Duynefontyne 34 (Rogers, 1979 (Rogers, , 1980 (Rogers, , 2006 (Figure 1 .1). Rogers (1980 Rogers ( , 1982 recognised marginal deposits that were non-calcareous and had phosphatised shell fragments at Melkbosstrand. He named it the Duynefontyn Member of the Varswater Formation (Rogers, 1979) . He also suggested that it was equivalent to the Muishond Fontein Peletal Phosphorite member (MPPM) from Langebaanweg (Rogers, 1982) . Roberts (2006) found similarities to the MPPM type area in thickness, size grade, presence of phosphatised shell fragments (black rather than amber) and palaeontology therefore he included it in Muishond Fontein Peletal Phosphorite member giving the Koeberg deposit a Zanclean age (early Pliocene). A relatively large marine avifauna exists at Duinefontein, 16 or 17 species, (Olson, 1985a ; Table 1 ). Of these, 10 or 12 species are shared with Langebaanweg from the Langeberg Quartz Sand (LQSM) and MPPM (Table 1 ; Olson, 1983 Olson, , 1985a thus confirming its Zanclean (early Pliocene) age. During the transgressive phases of the late Miocene and early Pliocene, this deposit was most likely off shore (Rogers, 1979; Olson, 1985a) . This part of the MPPM is a prograding sequence that was initiated by the Zanclean (early Pliocene) transgression as it moved across the Malmesbury bedrock leaving no evidence of a transgression complex (Rogers, 1979 (Rogers, , 1980 . The fossils preserved in this member are ca 8.5 m below sea level, and the member is divided into five beds (Rogers, 1979 (Rogers, , 1980 (Rogers, , 1982 (Figure 1.2) . The basal gravel bed is located above the bedrock (Rogers, 2006) and is interpreted as a high-energy shingle beach (Rogers, 2006 and references therein) .
At the base of the MPPM at Koeberg there is a fine sand bed (1.8 m), that is slightly bioturbated, with horizontal laminae and phosphate, deposited by fast flowing water in upper flow regime conditions (Rogers, 2006 ; references therein). It contains sand prawn burrows (Callianassa) and was interpreted as a lower intertidal sandflat (references in Rogers, 2006) . The most important bed is the 0.1m shark tooth bed interpreted as a tsunamite deposit (Rogers, 2006 ) with a rich fossil shark, teleost fish, marine mammal and bird fauna preserved (Table 1) . The thickest bed of the MPPM at Koeberg is the upper completely bioturbated sand bed (9.2 m) (Rogers, 1979 (Rogers, , 2006 . It is interpreted as an upper-intertidal sandflat similar to those found in the Holocene Langebaan lagoon while the channel is interpreted as a meandering subtidal channel (Rogers, 2006, references therein) . The rich fossil material includes terrestrial mammals and reptiles (Table 1 ; Rogers, 1979 Rogers, , 1980 while the terrestrial pollen is too sparse to identify (Rogers, 1979 (Rogers, , 1980 .
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PALAEOENVIRONMENT RECONSTRUCTION
With each successive regression, a barrier spit developed parallel to the coast which absorbed the energy from the wave action characteristic of the west coast open ocean (Rogers, 1979 (Rogers, , 1980 . Its basal gravel bed formed on the horns of the beach cusps similar to the beach near Milnerton while the slightly bioturbated sand bed formed on the sheltered side of the barrier in a lagoon beach (Rogers, 1979) . The adjacent intertidal mixed flats were dominated by burrowing infauna indicative of a slow sedimentation rate (Rogers, 1979 (Rogers, , 1980 . After the barrier spit was overtopped by storms and the retreating water scoured the intertidal flats, the shark tooth bed was concentrated into a lag deposit (Rogers, 1979 (Rogers, , 1980 . The intertidal mixed flats were drained by the subtidal channel (Rogers, 1979) . The fossil seabirds suggest that the marine palaeoenvironment was sub-Antarctic (Olson, FIGURE 1. 1) Map showing the locality Duinefontein (Koeberg). 2) Stratigraphic section of the Muishond Fontein Peletal Phosphorite Member of the Varswater Formation at Duinefontein (Koeberg) (after Rogers, 1979) . 3) polished incomplete tympanic bulla (SAM-PQMBD-1197). scale equals 2 cm. 4) Abraded shark tooth (SAM-PQMBD-618G). scale equals 2 cm. 5) Rolled balaenopterid periotic posterior process. scale equals 2 cm. 1983). The presence of entirely pelagic, migrating and non-breeding birds indicates that the area was open to the ocean at times (Olson, 1985a) . This would suggest that the depositional environment switched between open beach and lagoon setting during regressive phases (Rogers, 1979) .
MATERIALS AND METHODS
Eleven cetacean fossil specimens (Figures 2-7) have been included in this study; all specimens are housed at the Iziko South African Museum, Cape Town. The cetacean fossils were recovered during three excavations of the Koeberg Power station foundations, about 35 km north of Cape Town. They are fragmentary but there are specimens that retain taxonomic information. Vertebrae, teeth, cranial fragments and petrotympanic bones represent both mysticetes and odontocetes. The fossil remains from Duinefontein (Koeberg) are abraded, and some have a polished surface (stage 2; Boessenecker et al., 2014) (Figure 1.3-5 ). The rich fossil material was recovered from the shark tooth bed (Rogers, 1979 (Rogers, , 1982 (Rogers, , 2006 . The anatomical terms for the odontocetes follows Mead and Fordyce (2009) while the terminology for the mysticete descriptions follows that Boessenecker (2013) . The comparative analysis is based on the following references; extant balaenopterids (Ekdale et al., 2011 ), cf. Plesiobalaenoptera (Govender et al., 2016 , Plesiobalaenoptera (Bisconti, 2010) , Incakujira (Marx and Kohno, 2016) , Fragilicetus (Bisconti and Bosselaers, 2016) , Parietobalaena (Kellogg, 1969a) , Pelocetus (Kellogg, 1969a) Uranocetus (Steeman, 2009) , 'Balaenoptera' borealina (Van Beneden, 1882; Whitmore and Kalten- (Bosselaers and Post, 2010) , Diorocetus (Kellogg, 1969a) , Thinocetus (Kellogg, 1969b) , Piscolithax tedford and Piscolithax boreios (Barnes, 1984) , Globicephalinae (Boessenecker et al., 2015) , Australithax (Muizon, 1988a) , Lomacetus (Muizon, 1988b) , Pterophocaena (Murakami et al., 2012) , Haborophocoena (Ichishima and Kimura, 2005) , Numataphocoena (Ichishima and Kimura, 2000) , Phocoena (Gutstein et al., 2014) , Semirostrum (Racicot et al., 2014) and Tursiops (Mead and Fordyce, 2009 ).
Abbreviations als = anterolateral shelf, ap = anterior process, CN VII = endocranial opening of the facial canal, cp = conical process, dpp = dorsal posterior prominence, elf = endolymphatic foramen, eo, Eustachian opening, fc = fenestra cochleae (Round Window), fv = fenestra vestibuli (Oval Window), 
DESCRIPTION OF SELECTED FOSSIL CETACEANS FROM DUINEFONTEIN
The descriptions are based on relatively wellpreserved specimens, which allow taxonomic identification. Taphonomic damage to some of the bones identified as shark tooth marks is discussed elsewhere (Govender, 2015) . To date no terrestrial carnivore damage has been identified (see Cione et al., 2010) . To identify these specimens, they have been compared with other similar aged assemblages and specimens in the literature, at the Royal Belgian Institute of Natural Sciences and at Iziko South African Museum. Table 2 ). SAM-PQMBD-526 -right periotic. The posterior process is missing (Figure 3 .9-12; Table 3 ). Locality and horizon. SAM-PQMBD-81 -Duinefontein, Koeberg A, Power station, pickups -reactor site. SAM-PQMBD-526 -Duinefontein, Koeberg A, Reactor site dumps. Age. Zanclean (early Pliocene).
Diagnosis.
Synapomorphies shared with balaenopterids: reniform shape, rounded anterolateral border. Synapomorphies shared with 'Balaenoptera' borealina: the conical process is tall and triangular; the lateral surface is sinusoidal; the anteroventral corner is angular; ovoid Eustachian opening; the main ridge is parallel to the involucral ridge and ventral keel present. It differs from 'B.' borealina in that it falls outside the size range of 100-123 mm for the Lee Creek specimens and 111 mm and 114 mm for the European specimens (Whitmore and Kaltenbach, 2008) .
A comparison with the 'B.' borealina from Belgium, showed that SAM-PQMBD-81 most closely resembles IRSNB M 777. They share the following synapomorphies: wide, triangular conical process; dorsoventrally narrow; longer anterior lobe; posterior lobe less expanded; ventral keel; similarly, convex lateral surface and slightly concave involucrum surface. Autapomorphies of SAM-PQMBD-81 Eustachian opening is wider and the antero-lateral shelf is better developed. SAM-PQMBD-81 has a rounded posterior end whereas IRSNB M 777 is pointed.
SAM-PQMBD-526 shares the following synapomorphies with 'Balaenoptera' borealina: pars The periotic of SAM-PQMBD-526 is similar to extant balaenopterids, 'Balaenoptera' borealina, cf. Table 3 ). The anterior process is a broad triangle (Figure 3 . 9) The very small flange of the lateral tuberosity is dorsventrally thick (Figure 3 .9) similar to Diunatans, Fragilicetus, Balaenoptera bonaerensis, Balaenoptera edeni and Balaenoptera acutorostrata but differs from 'B.' borealina, B. borealis, B. musculus, B. physalus and Megaptera novaeangliae which have a larger, better developed flange. Fenestra cochleae is separated from the perilymphatic foramen, which is similar to extant adult balaenopterids but differs from Eschrichtius robustus, some juvenile/foetal balaenopterids (Bisconti, 2001) , B. borealis and in fossil balaenopterid taxa such as 'B.' borealina, Fragilicetus, Diunatans, 'B.' sibbaldina and 'B.' musculoides, cf . Plesiobalaenoptera and Plesiobalaenoptera where they are confluent. There is a large, circular opening for CNVIII (IAM) and a small elliptical opening for CNVII (Figure 3 .12) similar to 'B.' borealina, Diunatans. The IAM is separated from the CN VII opening by a relatively thick crista transversa as in 'B.' borealina, Diunatans, cf. Plesiobalaenoptera and Plesiobalaenoptera. BALAENOPTERIDAE Gray, 1864 FRAGILICETUS Bisconti and Bosselaers, 2016 Fragilicetus sp. Diunatans sp. 1 Figure 3 .5-8
Referred specimen. SAM-PQMBD-95 -right periotic that is abraded with a damaged surface (Figure 3 .5-8; Table 3 ). Table 2 ). SAM-PQMBD-50 -an incomplete right tympanic bulla (Figure 4 .5-8; Table 2 ). SAM-PQMBD-48 -a right tympanic bulla that is incomplete posteriorly and laterally (Figure 4 .9-12; Age. Zanclean (early Pliocene). Diagnosis. SAM-PQMBD-53A synapomorphies shared with delphinids with short conical crown that is slightly recurved. Below the crown there is a shallow groove just about the proximal root typical of the Delphinoidea. SAM-PQMBD-175 has peglike appearance like delphinids. The crown is short and has the same width along its length. SAM-PQMBD-1200 has a total length of 30.43 mm, which is within the range of delphininae (Kasuya, 1973) ; presence of median furrow considered plesiomorphic character (Kasuya, 1973) . These specimens are therefore referred to Odontoceti indet. Description. The crown of SAM-PQMBD-53A is short, conical and slightly recurved with a worn tip (Figure 6 .1). Below the crown there is a shallow groove just about the proximal root. The root is thick near the crown and tapers distally where it is damaged. SAM-PQMBD-53A has an anteroposteriorly compressed root and crown. The crown of SAM-PQMBD-53A has a conical shape, curves slightly lingually and has no accessory cusps. This single complete delphinid tooth (SAM-PQMBD-175) has a slight chip on the enamel (Figure 6.2) . The complete root is wide proximally and tapers to a point distally. The slightly curved crown is short and broad with a rounded tip. It is positioned at an angle to the root. The labial surface is convex, and the lingual surface is concave. It has a peg-like appearance.
SAM-PQMBD-1200 is a small tympanic bulla (30.43 mm). The involucrum is flat (Figure 6.3-4) . The facet for the posterior process is narrower and small. SAM-PQMBD-1200 has a narrow inner posterior prominence (Figure 6 .4). Referred specimen. SAM-PQMBD-91 -is the rostral part of the skull of a beaked whale skull ( Figure  7 ). Locality and horizon. Duinefontein construction site. Age. Zanclean (early Pliocene). Diagnosis. The maxilla flares laterally in a similar position in Izikoziphius; vomer fills the mesorostral groove and is flanked by shallow lateral grooves; vomer decreases in height rostrally; alveolar groove is present but is deeper in SAM-PQMBD-91; mesolateral groove is filled with the vomer; wide rostrum; higher than wide towards the posterior end (identification confirmed by O. Lambert, personal commun., 2017) . Description. The rostral end of a beaked whale skull shows damage due to weathering and is broken posteriorly. The fragmentary rostrum is elongated and narrows rostrally (Figure 7 .1). On the dorsal surface below the ridge there is a groove that becomes deeper rostrally (Figure 7 .1). There are diagonal sulci in the groove. Posteriorly the groove becomes narrow until it forms a ledge of laterally projecting bone. The premaxilla is formed by two unfused parts rostrally (Figure 7 .1). They are flanked by the alveolar sulcus on either side that become deeper posteriorly and end as foramina on each side. At the posterior end there is a triangular, rugose slightly raised vomer. Premaxillae and vomer are the best preserved (Figure 7.2) . The skull narrows in the rostral direction with the tip broken off. Ventrally the vomer extends to the rostral end with a sulcus on either side. There is evidence of fusing of the vomer rostrally (Figure 7.2) . The premaxilla forms a thin ridge in dorsal view and the steep sides reach a ridge in the middle. The surface of the ridge is rugose. Laterally, there is a thin ridge formed by the premaxillae which extend further laterally in a posterior direction to the level of the posterior end of the foramina. Above this there are grooves. The lateral surface of the bone is flattened towards the rostral end.
DISCUSSION
Comparison with Other Early Pliocene Cetacean Assemblages
The marine mammal fossils from South Africa's west coast are being studied to reconstruct the Mio-Pliocene marine palaeoenvironment along the west coast and to understand the faunal changes that have occurred over the past 5 Ma. Three balaenopterids (cf. Plesiobalaenoptera) have been described from Langebaanweg, and an unidentified odontocete is present while three balaeonpterids ('Balaenoptera' borealina, Diunatans sp. 1, Fragilicetus sp.), one porpoise (cf. Autralithax), one beaked whale cranial fragment (cf. Izikoziphius), unidentified balaenopterids and possible delphinids have been described from Koeberg. These belong to extinct taxa. There were 10 new Langhian-Messinian (mid-late Miocene) beaked whale species described from trawled material off the west coast of South Africa (Bianucci et al., 2007 (Bianucci et al., , 2008 . During the late Miocene -early Pliocene (Messinian -Zanclean) along the southwestern Cape coast there were six mysticete taxa compared with seven present in the region today while there are 28 odontocetes living on the coast (Findlay et al., 1992; Best, 2007) while in the past there were potentially only five odontocetes living along the coast. Only one phocoenid has lived off the coast at 5 Ma and at present (Best, 2007) .
When compared with Pliocene marine mammal localities the cetaceans along the southwest-ern coast of South Africa all belong to extinct taxa unlike those in the Yorktown Formation (odontocetes -modern in their makeup, eight delphinids, three ziphiids and no porpoises), Australia and New Zealand (have balaenids, six balaenopterids, three delphinids and a sperm whale) including extant taxa (Boessenecker, 2013; Fitzgerald, 2004 Fitzgerald, , 2005 . The eastern North Pacific cetacean fauna is mostly extinct (12 mysticetes including a gray whale and balaenids, two to three sperm whales and a number of porpoises) but there are also some extant taxa (Boessenecker, 2013) . The south-western Cape shares the following cetaceans with North Atlantic localities of a similar age; cf. Plesiobalaenoptera with Italy (three balaenids, few porpoises, four balaenopterids and delphinds and early gray whale Eschrichtioides) (Boessenecker, 2013; Bisconti, 2008) , Diunatans, Fragilicetus and 'B.' borealina with Belgium and the Netherlands (a number of balaenopterids, three balaenids, one porpoise, two delphinids and three ziphiids) as well as 'B.' borealina with the Yorktown Formation (Whitmore and Kaltenbach, 2008; Boesselaer and Post, 2010; Boessenecker, 2013; Bisconti and Bosselaer, 2016) . The southwestern Cape has remains of a porpoise (cf. Australithax) similar to the Pisco Formation, eastern South Pacific, (diverse fauna -odontocete, one sperm whale, two phocoenids, one ziphiid, several mysticetes, one cetothere, two sperm whales, two delphinine delphinids, globicephaline delphinids, one pontoporiid and indeterminate monodontid). They were collected as isolated elements in the Pisco Formation (Lambert, personal commun., 2017) . The Yorktown Formation (North Atlantic), Australia and New Zealand (South Pacific) differ from South Africa's south-western coast in that no porpoises have been described (Boessenecker, 2013) . Herpetocetus has also not been described from Italy (Boessenecker, 2013) or South Africa. The beaked whale fauna off South Africa's south and southwestern coasts was very diverse during the MioPliocene and included at least 10 species (Bianucci et al., 2007 (Bianucci et al., , 2008 similar to today with at least nine ziphiid species that are resident or visit South African waters (Bianucci et al., 2008) . South Africa has a higher beaked whale diversity during the Mio-Pliocene compared with other similar aged sites. No cetotheriid, balaenids or gray whale have been described from the South African west coast to date.
South Africa is only the second occurrence of the Diunatans, represented by a smaller species, and Fragilicetus which link the fauna of the southwestern Cape with the North Sea while the presence of 'B.' borealina links with the eastern and western North Atlantic. Australithax (porpoise) suggests a link to the eastern South Pacific.
Palaeoenvironment and Biogeography
Although upwelling is indicated from about 15 Ma, establishment of the Benguela Upwelling System (BUS) was marked by the change to cold water dominant nanoplankton in the late Miocene (7.2 Ma)-early Pliocene on the northern Namibian coast (Siesser, 1980) . Decrease in the sea surface temperature and ambient temperature in the early Pliocene on the southern African coast and increased nutrient production of the BUS were key factors influencing biotas of the period (Tankard and Rogers, 1978; Siesser, 1980; Siesser and Dingle, 1981) . Large phytoplankton populations are produced by the cold nutrient-rich water that results from the surface water being removed offshore by the Coriolis effect on the prevailing summer south east wind, making this the world's richest fishing ground (Ansorge and Lutjeharms, 2007; Rommerskirchen et al., 2011) . Increased productivity in the Cape Basin from 6.7-6.5 Ma matched similar documented changes in equatorial and northeast Pacific and equatorial Indian Oceans between 6.9 Ma and 6.5 Ma (Diester-Haass et al., 2002) .
Higher sea levels created islands off South Africa's west coast during the Zanclean (5 Ma) (Hendey, 1981; Erasmus, 2005; Roberts et al., 2006) ; areas of high relief, particularly in the vicinity of Langebaanweg, formed an archipelago of granite islands in a shallow sea channel that separated St. Helena Bay and Saldanha Bay, while other islands are indicated by the presence of aluminium phosphate (leached from bird guano) in the Saldanha and Posberg Peninsula (Hendey, 1981; Hendey and Dingle, 1989; Erasmus, 2005; Roberts et al., 2011) . The Cape Flats was also inundated at this time, linking False and Table Bays and forming  islands off Table Mountain and other peaks off the Cape peninsula (Olson, 1983) . Duinefontein (Koeberg) was open to the ocean from time to time but during deposition a barrier spit formed a lagoon in the area (Rogers, 1979) .
A number of small oceanic islands make up the sub-Antarctic region (Briggs, 2003) . Kespka et al. (2006) identified Australia/New Zealand (outside the Antarctic convergence) as ancestral habitats for the penguin clade, followed by South America and the Antarctic peninsula. During the Miocene and Pliocene four species of penguins are 16 known from South Africa like the Falkland Islands today where there are five breeding penguin species (Thomas and Ksepka, 2013) . A high sympatric penguin diversity in the South Atlantic is implied by the large number of penguin species in the MioPliocene of South Africa and the Falkland Island today (Thomas and Ksepka, 2013) .
During the transgressive phases in the late Miocene and early Pliocene the Strait of Gibraltar was flooded (Hendey and Dingle, 1989; Potter and Szatmari, 2009 ). The Strait of Gibraltar is considered an important link that allowed marine mammals access to the Atlantic Ocean and later after the Messinian Salinity Crisis allowed marine mammals to recolonise the Mediterranean (Peredo and Uhen, 2016) . This would have provided an ideal passageway to allow the cf. Plesiobalaenoptera taxa to move into the southern Atlantic. The North Sea basin was also linked to the Atlantic Ocean in the Pliocene (Lambert and Gigase, 2007) . This connection between the oceans would have allowed cetaceans to move between basins and oceans. This could have seen Diunatans, Fragilicetus and 'B.' borealina being able to migrate between the north and south Atlantic basins and oceans. The Diunatans specimen from the west coast of South Africa may represent a new species, which can only be confirmed once more material is found.
The dispersal of "southern otariids" into the Southern Hemisphere from the North Pacific was related to the decrease in subtropical sea surface temperatures and an increase in equatorial productivity (Churchill et al., 2014) . This dispersal took place between 6 and 7 Ma when there were unusually cool sea surface temperatures and high productivity in the eastern equatorial Pacific (Churchill et al., 2014) . Inguza and/or Nucleornis penguin lineages dispersed from South America or AustroNew Zealand to intermediate oceanic islands and arrived in southern Africa in the early Pliocene (Ksepka and Thomas, 2011) . The Antarctic Circumpolar current (ACC), which flows to the south of Africa, and the South Atlantic current (SAC) continue along the west coast of Africa as the Benguela Current, probably played a role in the dispersal of penguins to Africa (Ksepka and Thomas, 2011) . The cetaceans from the Pacific could have followed a similar route during the early Pliocene to reach the west coast of South Africa. An alternate route during this time could have been through the Central American Seaway which still linked the Pacific with the Atlantic Oceans (Lambert and Gigase, 2007; Peredo and Uhen, 2016) .
The increased nutrient production in the Benguela Upwelling System would have been able to support a varied cetacean population that most likely exploited different niches as suggested by the fossil cetaceans described from Langebaanweg and now Koeberg. The fossil cetacean taxa identified from Langebaanweg and Koeberg include at least six mysticetes with most of the odontocetes only identified to the family level and others remaining unidentified due to poor preservation; a single porpoise has been identified. The trawled fossil beaked whales suggest a very rich beaked whale community on the west and south coasts during the middle to late Miocene (Bianucci et al., 2007 (Bianucci et al., , 2008 . The fossil and extant South African beaked whale faunas have a wide range of body sizes that may relate to different dietary niches and a wide use of the water column (Bianucci et al., 2007 (Bianucci et al., , 2008 .
Extant right whale and humpback whales migrate between feeding areas and breeding grounds and have temporary residential groups that live off the west coast (Barendse et al., 2010 (Barendse et al., , 2011 . The area around Saldanha Bay/St Helena Bay is a summer feeding ground for humpback and southern right whales on the southwestern Cape coast (Barendse et al., 2010 (Barendse et al., , 2011 . With large lagoons or embayments present during the early Pliocene it is possible that cetaceans also exploited these feeding grounds year-round. Pimiento et al. (2017) suggest that extinction and erosion of functional diversity was driven by sea level changes that resulted in habitat loss as well as oceanographic changes, changes in productivity and changes in circulation. The penguins experienced a reduction in diversity from the Pliocene to the Pleistocene (Thomas and Ksepka, 2013) . This was most likely a result of the changes in sea level and restructuring of the marine community around the western Cape (Thomas and Ksepka, 2013) . There is also a turnover in the marine avifauna, which are now present in the subAntarctic (Olson, 1983) . Arctocephalus pusillus replaced Homiphoca capensis as the dominant seal on the South African coast. The Pleistocene regression led to the reduction in the number of islands, which would have provided haul-out sites by the phocid seals (Curtis et al., 2009) . Fur seals replaced the phocid seals on the South Africa's west coast due to their ability to exploit shallow water (David, 1987) . Presence of rocky and steeper beaches are more easily exploited by fur seals. This was contemporaneous with the replacement of phocids in South America (Valenzuela-Toro, 2013) .
CONCLUSION
There was a varied cetacean community off the South African west coast five million years ago similar to the one seen today. Duinefontein (Koeberg) was open to the ocean and its wave action but a lagoon or large embayment formed once the barrier spit had developed, and this was when the fossils were deposited (Rogers, 1979) . The balaenopterids present are 'B.' borealina, Diunatans sp. 1 and Fragilicetus sp. while other remaining specimens are considered indeterminate balaenopterids. Diunatans sp.1 most likely represents a new species but it can only be confirmed once more material is found. This second occurrence of the Diunatans, a smaller species and Fragilicetus link the fauna of the southwestern Cape with the North Sea while the presence of 'B.' borealina shows a link with the eastern and western North Atlantic. The presence of the porpoise Australithax suggests a link to the eastern South Pacific. These porpoises would have used the West Wind Drift or Central American seaway to gain access to the south Atlantic. The remaining odontocetes were only identified as Odontoceti indet. The cetaceans at Koeberg indicate connections to northeastern and north-western Atlantic, the Mediterranean, the southeastern north Pacific and southeastern southern Pacific, during the early Pliocene.
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